Demethylation of specific sites in the 5'-flanking region of the CYP17 genes when bovine adrenocortical cells are placed in culture.
DNA methylation of CYP17 (steroid 17 alpha-hydroxylase) was studied in bovine adrenocortical cells, which lose the capacity to express this tissue-specific gene in culture by phenotypic switching. Restriction enzyme digestions, and sequencing of a lambda clone of a second CYP17 gene (CYP17A2), showed that there are at least three CYP17 genes in the bovine genome. Southern blotting of DNA digested with Msp I or Hpa II together with Eco RI was used to investigate the methylation status of Hpa II sites at -1.0 kb (H1), -1.8 kb (H2), and -2.3 kb (H4) in CYP17A1 and CYP17A2 and at -0.7 kb (H0) in CYP17A3. In cells and tissues other than white blood cells, H0 was nonmethylated whereas H1 was always methylated; H2 and H4 showed variation in methylation status among different cells and tissues. In particular, whereas H4 was methylated in the bovine adrenal cortex in vivo, there was a rapid and complete demethylation at H4 when adrenocortical cells were placed in culture. Sites downstream from H4 did not change methylation over the first six passages in culture; additionally, the coding region of CYP17 remained fully methylated under all conditions. In contrast to adrenocortical cells, DNA from fibroblasts was nonmethylated at H2, whereas all downstream sites were fully methylated. Digestion with another methylation-sensitive enzyme, Bsa HI, which has a site between H2 and H4, showed that this region is methylated in intact adrenal cortex but nonmethylated both in cultured adrenocortical cells and in fibroblasts. The specific changes in methylation at this site and at H4 in adrenocortical cells indicate a reproducible, environmentally determined change in methylation in adrenocortical cells when they are placed in culture.